Background: Overdose is one of the commonest causes of medical admissions to UK hospitals. In Scotland (pop. 5.1 million), all NHS hospital discharge data is uniquely linked to enable identification of individuals re-presenting with the same diagnosis. Aim: To examine trends in discharges for poisoning, in particular paracetamol, antidepressants and opioids from 1990-99. Design: Retrospective analysis. Methods: Discharge data from the Scottish Morbidity Record (SMR01) and mortality data from the General Register Office for Scotland (GROS) were analysed for 1990-99 by age and gender for the relevant codes.
Introduction
Overdose is one of the most frequent indications for patients to be admitted to medical wards in the UK. In the last decade, three changes have occurred which might influence self poisoning. Firstly, a change in available paracetamol pack size. Secondly, the introduction of new antidepressant drugs some of which, in particular the SSRI group, are perceived as being less toxic in overdose, has resulted in a more than two-fold increase in prescribing (ISD data on file, 2000). Thirdly an increasing use of drugs of abuse, specifically opiates, 1 which is itself associated with an increase in self-harm and suicide. 2 In Scotland, all data on hospital admissions are collected centrally, and it is one of the few countries in the world where hospital episodes are routinely linked together. 3 It is therefore possible to study changes in the epidemiology of poisoning within a relatively large and stable population of 5.1 million. We report discharge statistics for the diagnosis of poisoning for Scotland for the years 1990 to 1999, highlighting those relating to paracetamol, antidepressants and opioids. We also report mortality data for all poisoning and paracetamol for the same period.
Methods
The Information and Statistics Division (ISD) of the NHS in Scotland routinely collects information on all hospital discharges through the Scottish Morbidity Record 01 (SMR01). The SMR01 includes the patient's demographic details, and information about the episode of care, including the diagnoses and any operations performed. This dataset has been used to examine discharge rates, by age-specific population groups, and for specific overdose diagnostic categories, within the database for the ten-year period 1990 to 1999. The diagnostic codes used in this analysis were ICD9 until the end of March 1996, when ICD10 codes were introduced. The relevant codes are: All poisonings ICD9 960-980, ICD10 T36-T51; Paracetamol ICD9 965.4, ICD10 T39.1; Opioid poisoning ICD9 965.0, ICD10 T40.0-T40.4; Opioid misuse ICD9 304.0, 305.5, ICD10F11; Antidepressants ICD9 969.0, ICD10 T43.0-T43.2. Age groups examined were determined by age at presentation: below 15 years of age and then in 10-year cohorts (e.g. 15-24yr) until 84 years. Population was estimated from national census data by the General Register Office for Scotland (GROS).
We also examined the mortality figures for Scotland available to us from GROS for diagnostic codes which include poisoning. In addition, we specifically examined deaths in which paracetamol was judged contributory.
We have shown our results as totals, and rates per 100 000 population. We include 95%CIs on data where this is informative, though with such a large dataset, these intervals are close to the mean rates.
Results

Total overdoses
In the ten-year period there were 182 322 discharges recorded, involving a total of 119 044 patients. Total discharges for females exceeded those for males (100 112 vs. 82 210 respectively). Similarly, more individual female patients were discharged than males (66 293 vs. 52 751). The overall discharge rate per 100 000 population per annum was 379.3 in women and 331.5 in men. Discharges were most frequent in those aged 15-24 years, the annual average rate per 100 000 for the 10-year period in this age group being 805.5 in females and 601.8 in males (Table 1) .
Between 1990 and 1997, annual discharge rates per 100 000 population for overdose increased by 47.5% in women and 53% in men, from 300.7 to 443.6, and 248.9 to 381.8, respectively (Figure 1 ). After 1997, overall rates fell in all age groups except those under 15 years; the rates of discharge in this group showed least variation over the decade. The under-15s were the only age group in which rates of discharge in 1999 were lower than in 1990. 
Paracetamol overdose
In the 10 years of the study, 54 204 discharges were recorded (F 31 546, M 22 658) in which paracetamol was recorded as ingested in 38 767 patients (F 23 024, M 15 743). Discharge rates per 100 000 population were 119.5 and 91.4 in women and men respectively, with individual patient involvement rates of 87.2 (F) and 63.5 (M) per 100 000 (Table 1) . Discharge rates for women exceeded those for men in younger age groups, and were greatest in those aged 15-24 years (F 343.2, M 188.6). The difference between women and men was also greatest in this age band. Annual discharge rates for paracetamol overdose increased between 1990 and 1997 by 103% in women, from 79.1 (95%CI 75.7-82.5) to 160.2 (155.4-165) per 100 000, and 110% in men from 56.5 (53.6-59.5) to 118.9 (114.6-123.2) per 100 000 (Table 2) . By 1999, rates per 100 000 had fallen significantly to 124.4 (120.2-128.7) in women and 97.2 (93.3-101) in men ( Figure 2 ). The fall was greatest in females under 15 years (À38%), and in both men and women aged 15-24 years (F-27%, M-30%) ( Table 2 ).
Antidepressant overdose
There were a total of 25 686 discharges related to antidepressant overdose, of which the majority (15 611) were in women. The overall discharge rate per 100 000 population was 59.1 in women and 40.6 in men. For both male and female patients, the highest rate of discharges was for those aged 25-34 years, 113 per 100 000 for women and 76.6 per 100 000 population for men. Discharge rates for women exceeded those in men for all age categories apart from the over-85s ( Table 1) . The annual discharge rate in men and women increased more than two-fold over the period of this study, from 36.2 to 82.6 per 100 000 (128%) in women, and from 22.5 to 60.4 per 100 000 (168%) in men. Unlike paracetamol, it showed no decline after 1997 (Table 3 ). The increase in discharge was greatest in those aged 25-34 years, 154% in women and 198 % in men (Table 3) .
Opioid overdose and misuse
For opioid intoxication, we examined two diagnostic categories, overdose and misuse. Opioid overdose represented the major component (75%) of this patient group, but its contribution fell through the decade (81% in 1990; 57% in 1999). There were 18 300 discharges in the combined category in the decade, 11 689 being overdoses. In contrast to other types of poisoning, these diagnoses were more common in men (11 220) than in women (7080). The rate of discharge per 100 000 in the combined diagnostic category for the decade was 45.2 in men and 26.8 in women (27.3 and 18.6, respectively, for poisoning). Rates of discharge were highest in 25-34-year-old men (118.4 per 100 000) and 15-24-year-old women (63.2 per 100 000) (Table 1) , for the combined category, but for 15-24-year-olds when opioid poisoning was considered alone (Table 4) .
During the decade, the female discharge rate rose by more than five-fold from 10. 
Mortality
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Discussion
We have examined trends in poisons admissions overall, and for three diagnostic groups of interest for the last decade. One important change has occurred in that time: in 1998, legislation was introduced limiting the pack size of paracetamol available over-the-counter within the UK. Since then a number of small studies have produced conflicting results on the impact of this change, [4] [5] [6] although a larger study has suggested a reduced severity of paracetamol poisoning in England. 7 Previous reports using this data showed a decrease in self-poisoning in the early 1980s, with an upward trend at the end of this decade and into the early 1990s. 8 At that time, overdose rates in Scotland were also increasing more in men than in women. Paracetamol overdose was increasing most rapidly and was a major concern in all parts of the UK. 9, 10 Our data show that the rate of discharge with a diagnosis of poisoning had steadily increased until 1997, but that the change in paracetamol pack size availability in 1998 was associated with a downturn in admissions associated with paracetamol in that year. This change does not seem to have resulted in a major change in paracetamol mortality. Other Scottish data on acute hepatic necrosis are in keeping with our cautious interpretation. 11 Changes in the availability of paracetamol seem to have had most impact on discharges in younger adults, who tend to take impulsive overdoses. This group of patients is probably not the one at greatest risk of mortality, since our data indicate the majority of paracetamol deaths occur in an older population, a finding in keeping with previous work. 12 Limitation of pack size is less likely to impact on these older patient groups, whose self harm is less often impulsive. Nevertheless there would appear to have been a reduction in paracetamol use as a drug involved in overdose in Scotland. This supports the suggestion that pack size change would reduce poisoning admissions, 9 and endorses licensing action in this area. There remains a doubt as to the magnitude of effect on mortality in Scotland.
The rate of increase of antidepressant poisoning appeared to slow before the change in paracetamol pack size, but still continues to rise (Figure 2) . Admissions related to opioid poisoning and misuse have shown the most dramatic change, and continue to rise in what appears to be a linear trend.
A disturbing aspect of this study is the overall increase in admissions with poisoning in Scotland that occurred in the 1990s. This group of patients presents challenges to medical and nursing staff. Recommendations on the psychosocial assessment of this patient group 13 has important implications for their management in general hospitals, and in particular their accident and emergency departments and acute medical units. One encouraging feature is the reduction in admissions for poisoning in those under 15 years. Since we are not able to measure accident and emergency attendance, as opposed to admissions that receive a hospital discharge coding, we cannot ascertain whether this change is the effect of a change in admission policy of children, or an effect of policies such as the wider use of child-resistant containers.
In conclusion, we have shown that the increase in discharges secondary to self-poisoning with paracetamol has reversed following the change in over the counter pack size. This single change seems insufficient on its own to account for the overall change in discharges with a diagnosis of poisoning. Discharges secondary to antidepressant poisoning increased at a slower rate in the second half of the decade. Discharges for opioid poisoning and misuse appear to be increasing at a worrying rate.
